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Abstract: CMOS Technology is used to high stability, high accuracy, and high output power, high amplitude. We use 

cadence virtuoso to design this type circuit, The proposed range of this oscillator is 2 Hz – 1000 Hz, there are many 

communications applications of this circuit. It is used to reduce power consumption as well as it reduces noise margin 

too. It also acts as an inverter as well as in switching applications. 
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THEORY 

 

This research article brings a Colpitts oscillator using CMOS technology based on second-generation current conveyor 

with minimum passive component.  
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The proposed Colpitts oscillator is designed to operate with a frequency range (2Hz-1000Hz), the introduction of the 

current conveyor for the application of various modern analog signal processing functions like oscillator , filter , astable 

multivibrator , square/triangular waveform generators , continuous time sigma delta modulators  rectifier , etc.[1]  

 

This research article brings a Colpitts oscillator using a single second-generation current conveyor , with minimum 

passive component. the fixed amplitude for different-different frequency  Also a comparative study of the oscillator 

with different classification like frequency, error, amplitude and active and passive component [3] 

 

The proposed Colpitts oscillator yields the following tuning law. Their frequency of oscillation can be calculated at the 
resonance of the tank circuit. 

 

Frequency of oscillations (FO):- [2] 

f= 
1

2π
 
c1+c2

LC1C2
 

 

Also, we know that to achieve sustained oscillations follows the loop gain should be unity as per the Barkhausen 

criteria. 

Aβ=1 

 

Where, A is the gain of the CCIIs and beta (β) is the feedback Factor. Using the Barkhausen criteria in the circuit 
diagram Z1 and Z2 is effectively in series. The voltage developed by Z2 in the oscillator output voltage and the voltage 

developed across Z1 is the feedback voltage.  

 

Hence, to maintain the Barkhausen Criteria 

β= 

Z2

Z1
=

C1

C2
 

 

A= 

C1

C2
 

 

SIMULATIONS & DISCUSSION 

 

To verify the theoretical prediction of the frequency of oscillations of the oscillator circuit several cadence virtuoso 

simulations have been performed. . The frequency tuning of the oscillator is obtained from the change in the component 

value. Here circuits simulated values of the frequency of the oscillator quite agree well with the theory. A clear picture 

of the frequency of oscillations for different component values is illustrated with table-1 ranging from 2.250Hz to 
1000Hz. The typical oscillator waveform to the frequency of oscillation of 2Hz-1000Hz with component value C1 = C2 

= 1nF and L= 0.1µH is given. In reference there no discussion about power, but discuss about power, accuracy, and 

many parameter we discuss in this paper. 
 

TABLE 1. 

 

Variable component Theoretical Simulated Error in % power 

C1 C2 L value value   

100 mF 100mF 100mH 2.250 Hz 2.245 Hz 0.222 8.72µf 

100 mF 100mF 10mH 7.117 Hz 7.115 Hz 0.028 31.73µf 

1mF 1mF 1mH 225.079 Hz 224.450 Hz 0.279 91.04µf 

10μF 10μF 1mH 2.250 KHz 2.242 KHz 0.444 546.7µf 

1μF 1μF 100μ H 22.507 KHz 22.400 KHz 0.475 1.25mf 

1μF 1μF 10μH 71.176 KHz 70.900 KHz 0.387 4.13mf 

100n F 100n F 1μH 711.762 KHz 708.500 KHz 0.458 5.34mf 

1nF 1nF 1μH 7.117 MHz 6.995 MHz 1.715 6.85mf 

1nF 1nF 0.1μH 22.507 MHz 22.200 MHz 1.364 8.8415mf 

 

Voltage output waveform of the oscillator with C1 = C2 = 1nF and L= 0.1µH frequency is 22.200MHz  
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Figure 1:                               f=2.245Hz 

 

 
Figure 2:                f=7.500Hz 

 

Voltage output waveform of the oscillator with C1 = C2 = 1nF and L= 0.1µH frequency is f=7.50Hz 

 
Figure 3:                              f=100Hz 
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Voltage output waveform of the oscillator with C1 = C2 = 1nF and L= 0.1µH frequency is f=100 Hz 

 

REFERENCES 

 
[1] M.O.Cicekoglu, H. Kuntman, “On the design of CCII+ based relaxation oscillator employing single ground passive element  for linear period 

control ”, Microelectronic Journal, Vol. 29, pp.983-989, 1998. 

[2] S. D. Re, A. D. Marcellis, G. Ferri, and V. Stornelli “Low voltage integrated astable multivibrator based on a single CCII” IEEEconfrence, July 

2007. 

[3] D. Pal,A. Srinivasulu, B. B. Pal, A. Demosthenous, and B. N. Das “Current conveyor-based square/triangularwaveform generators with 

improved linearity” IEEE Transactions on Instrumentation and Measurement, vol. 58, July 2009. 

[4] E. Farshidi, and N. Ahmadpoor “A Continuous time sigma delta modulators using CMOS current conveyors” World Academy of Science 

Engineering and Technology Vol. 5 June 2011. 

[5] M. Moridi “A new sc resonator based on CCII with reducednumber of switches” Canadian Journal on Electrical and Electronics Engineering 

vol. 3, pp. 251-254, May 2012 

[6] A. Toker,H. Kuntman, O. Cicekoglu and M. Discigil “New oscillator topologies using invertingsecond-generation current conveyors” Turk J 

Elec Engin, vol.10, 2002, 

[7] S. Celma, P.A. Martinez, and A. Carlosena “Current feedback operational amplifier built sinusoidal oscillator” IEEE transaction circuit and 

system vol. 41, pp 906-908, 1994. 

[8] M. T. Abuelmaatti, and A. A. Al-Ghumaiz, Novel CCII-based single element controlled oscillators employing grounded resistors and 

capacitors. IEEE transaction on circuit and system, vol 43, pp 153-155,1996. 

[9] C. M. Chang and S. H. Tu, “Universal voltage-mode filter with four inputs and one output using two CCII+”, Int. J. Electronics, vol 86, pp 305–

309, 1999. 

[10] S. Summart, C. Saetiaw, T. Thosdeekoraphat, and C. Thongsopa “First order filter based current-mode sinusoidal oscillators using current 

differencing transconductance amplifiers (CDTAs)” International Journal of Electrical, Robotics, Electronics and Communications 

Engineering, Vol.8, 2014. 

[11] T. Thosdeekoraphat, S. Summart, C. Saetiaw, S. Santalunai, and C. Thongsopa “CCTAs based current-mode quadrature oscillator with high 

output impedances” International Journal of Electronics and Electrical Engineering vol. 1, March 2013. 

[12] M. Kumngern and S. Junnapiya “ A sinusoidal oscillator using translinear current conveyors. IEEE conf., pp 740-743, April 2010. 

[13] J.Bajer, A. Lahiri, and D. Biolek “Current-mode CCII+ based oscillator circuits using a conventional and modified wien-bridge with all 

capacitors grounded” Radioengineering, vol. 20, April 2011. 


